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(54) CATALYST TEMPERATURE ESTIMATING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To estimate a catalyst temperature with high accuracy at 
the time of hot restart by memorizing the catalyst temperature which is 
estimated just before engine stop till engine restart, and estimating the 
catalyst temperature at the time of restart from a memorized catalyst 
temperature and a temperature fall range which is estimated on the 
basis of an engine stop time. 

CONSTITUTION: First and second oxygen sensors 16, 17 are arranged 
upstream and downstream from a catalytic converter rhodium 10, air- 
fuel ratio feed back control is carried out on the basis of output of the 
catalyst 16, and slide of a control point at this time is corrected on the 
basis of the output of the sensor 17. In such ai control method, a 
catalyst temperature is estimated so as to improve reliability of control 
since the catalytic converter rhodium 10 influences output of the 
sensor 17. At this time, the catalyst temperature estimated by an 
estimating means just before engine stop is memorized at the time of 
engine stop. The fall era of the catalyst temperature is estimated on 
the basis of the engine stop time, and the catalyst temperature at the 
time of engine restart is estimated on the basis of the memorized 
catalyst temperature and the fall era. at the time of restart. 
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(54) CATALYST TEMPERATURE ESTIMATING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To estimate a catalyst temperature with high accuracy at 
the time of hot restart by memorizing the catalyst temperature which is 
estimated just before 'engine istop till engine restart, and estimating the 
catalyst temperature at the time of restart from a memorized catalyst 
temperature and a temperature fall range which is estimated on the 
basis of an engine stop time. 

CONSTITUTION: First and second oxygen sensors 16, 17 are arranged 
upstream and downstream from a catalytic converter rhodium 10, air- 
fuel ratio feed back control is carried out on the basis of output of the 
catalyst 16, and slide of a control point at this time is corrected on the 
basis of the output of the sensor 17. In such a control method, a 
catalyst temperature is estimated so as to improve reliability of control 
since the catalytic converter rhodium 10 influences output of the 
sensor 17. At this tjme, the catalyst temperature estimated by an 
estimating means just before engine stop is memorized at the time of 
engine stop. The fall era of the catalyst temperature is estimated on 
the basis of the engine stop time, and the catalyst temperature at the 
time of engine restart is estimated on the basis of the memorized 
catalyst temperature and the fall era. at the time of restart. 
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2 

BO*,. ^7tmmoi^{t^n^xt^z.ttzu^. -5- 

-286 5 5 0#iia^#Ji) . 
[0004] 

[55?^*<«?ftbJ;5t-r5Pi)§] t;i5t?, WEHtcM 

, *ja«-fe>-y-^K5CfiS-t>it©:^tHtttUT«^»-r2. 

[0 0 0 5] flilBe¥*©^5&ttB#©MfiE 

[0 0 0 6] *^Bjs±E^^Mji^{ciE*;5:$nfcfe©T 
30 [0007] 

\zi!)^i)-^^pii&mmo)fmwL&m^mit. m 1 t^-rj: 

[0 0 0 8] Sfc, f?±l^}i)£fiSI2«^gtt, 

*^ 6 MJ&li *-t?©Nr^tc»-:?ViTgi«S*©I^T«!£li 
4(7 tt;£^SG1g^ii:(cgBffi:$nrc«ll3i?±itM©tt^&£ 

tmfR»yi^t\z&':}iixi3nmnmmm<Dmmimm 

[0 0 0 9] m^^2<D^vn\zM^i>pimi,m<D#!m. 
m^mmM. S2\z^-riit\zmmtin^, m2\z^ 
tr^T. mmf^mtmM^&\tmmm^kmzfS^\^xmm 

mz^\,^x^mmmm&mmM^mxm^tink.mm& 

[0 0 10] ^tz, mmms-i^m^mmmum^^tii 
50 u t^±mi»9^m&fii&^m\t. mmw±mmz^\,^x 
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3 

[0 0 1 1] ^E-UT, miihwsmu&m&^mt. miR^ 
KS-cJv»T«i)£snsii$Tf^s, imw±m.mztfisM 

[0 0 12] 

[f^ffli 1 o^m\zii^i)^znmm<Df&mm&m 

^^ni>ms.mTi^t\z&-:i\,^xnmmmoMmmsit: 
fi%-r%. EP-^. fiig9ffiki^ott^fis«^. iiijfii^iaic 
mvxi&Tr^ct\znii5.vx. nmi^nmims. 

[0 0 13] »*:i2®f!igt*»*^5>rt«S^M©fi4!«fi 

^ommmmtntihWino>mm^&to:)^m\zm-:i\^^x 
m'S:mmthxmfs.f^T^^mmm<&-rv^th<Dtm^ 

mf?±umzm^mtm&i)^^niiimm<Dtmmii 

[0 0 14] il*Jl3©%igtA>*i5rt*Sail©M«fi 

^ztx. iinsoA7>«-i'lcJ;5PIT«Ht©^ft:tc 
[0 0 15] 

3, X n y h jP^ 4 RXm.fS.-7=-t^-)l H 5 €^ UTS 
[0 0 16] KmTr:*-;PH5©:/7>-5'gKtctt&m 

m^-r^mmj5:mmmx3^^x. ^js-rsn^ho 



(3) 1#M¥8-2846 5 1 

-)v:x-y hi2i)^^0mii/vvxmmzi:r>mm^nx 
[0 0 17] rtMS^MioiiSSii^tctt-etx^n^i^^^? 

**^tt^nTivT. z.ti\z^K>'XiEM'Xvxm'^^^m 

■T7 7-llS:fl-tTP$(;*<SffflSn.5. a^hD-jUa 
10 -yhl2\t. CPU. ROM, RAM. A/D^«iSg& 

[0 0 18] *(riB^a©-fe>iftUTtt. rtj8s«Mi© 

-3'13. rt«tSMl©(iieffi^&ta:^-r5i7 7>i'^-fe 

>-y-i4, rt«s«Hi©t7*-^'i?^'^s/hrt®?&»7Kia 
STws«^tB-rs*fi-fe>-y-i5, i*j««n»M 1 ©K^ss 

a? T a ^^tii-t?>^^U±>-^lBf3iiitm»^nx\^^^, 

-5 © t L-Tfi 5 ©T, MIBzKJa-fe >-»J-15*st8Mii 

[0 0 19] Sfc, ^-X'f 5/5"19©ON • OFF^^ 
*tn>hD-;i/rL-5/ hl2KA:^snsj;5{C7ioTVi 
Sir, iSiiB=7nfitJilO®±i!SEfl!lt:&-5#P§tvr:3|>- 

-(p H 8 oM-^mzm 1 KiN-fe >i*-i6*t^it nT*5 o , 

^ fc, iliaH7cMmo©T8SfilTV 7 7-ll©±8Sflltc 
30 [0 0 2 0] l KSH -t >D-16St^« 2 K3f|-fe >-t)- 

i7ii. m^fo^m^mmizmf^^vxmiimti^itt^'jii 
«i©Kisss^m?as!©-t>u-T3&o> a§fesm^&i^ic 

hl2iz[>im^tiff7'i {^anyhlD.-i'OiCFU 
tt, ^«©7w-HA'yi7ftIfl|^#At^ftUTHStfr 

IC, g9IHIIlS3g-fe>-y-16®ai*S±tLT||fiS©S« 

170S<E«»!tStb«!UT. =7cttj«10©«fl2l^»r*ff 

[0 0 2 1] jui-c. TSStio®2Ks^-fe>-y-i7®m* 

l4-€-©a[8irfciBRSnfcH7c)»fiElO©^SS*ff < sit 
Sfc*, H7nttmo®ffitt*^^*t«^til^rnT<.i^):ii:!& 
50 ^frtLT. TSSfflS©m2K«-fe>1}-l7*fflt»fcBaiHS 
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(4) 

5 

[0 0 2 2] i^ii, *||JS0iUCi3ViT. jiei^fifilJt^^ 

0 4 CD 7 n -g'-v - Hc^r <fc 5 3 > h n 5/ 

-h\z^-r}v-'^>\t, ^^-X'r!!/^i9*toN$n&t 

[0 0 2 3] X5=-«y:/l (0+-C«S 1 tlBbTfe^., 
KTI1«) TJi. i[|iI4'-X'f«;;?19AiOFF$nfct 

Wi vif7'J rf'f- 9 ^mh-mr. MtB&SA- i7 7 y 

[0 0 2 4] Xxyy2-Ctt, tilMi?±*tC*3ttStt«5 
m«T c ©BTf^Oit^JCfflViSB 1 «iE«»K 1 S. 

iulBA*-;; i7 7 T/x-:^' t bT®ffJt3ffiK<?±itSfI<Dtt 
S^figTcs tS^V^T^S-r 5. 8513® 1 ffliE^^K 1 

mmf¥±^'\ziin^mmMmr c ©^Tft©«i^itfflv» 

5m2«iE^&K2<£, iliHA*u/i'7y:/x-^'i:LT 

ffltB^2 4AlE^|gcK2». «SNf?ihiSir©}<&j9;K& ^ 
«Tws*t(g;VWSfKTftS:a:0*#r<«iE-r5#tti:J5: 

[0 0 2 5] :^xy:/4T?tt. «IH(9it't>»C*SttStt« 
U&T c ©I^Tf^©«l3ttCffl ViSm 3 ItiE^RIScK 3 «. 
WtaAi/ ^ 7 y^x-rJ' t UT©t5f3^M<?jt|tfr©K 
aJi«TasC»:^tiTK^-r^. iilfa^3«iE«g:K3 
«IM<?iI:itir©K^jiftTas*tfiVifimTf^*± 

T a tt;*:5tMStCffiS-rstt-r*^. 

[0 0 2 6] xx5/:/5t?tt. mm{¥±ii^^nihm^x 40 
BTft*^t-r'«i.ocis:3tsn4«s. wei^ra 

^ W T ©Si© i:*tc|S?Tf^^& ± Oiz^< mMXt •& J; 5 

icbT^s, ina. mmmmiztif-^x^^\zmmim 

**fiT-r <& t fcm U& ©T* 

[0 0 2 7] Xx>y:/6T?H. itSE«ilSH?lI:iti5©»« 
MSlTcs, miEm^Kl-^KSRlf^^Kaizm-zf^^ 50 



!|#M¥8-2 8 46 5 1 

ti%m s£tT©<fc3icuT»ai-rs. 

Tcl=TcsX (KaXKlXK2XK3) 
(rjSCTtttttiaST c ©fiS*t<ST-r5«b©t£ttt, 

Hfc. i?ii:itt5©ftii«fi«Tc. ?&ai*fiSTw mm 

[0 0 2 8] Xxy7'7T?B, tSM^I^T p ttlHige 

T p tmmmmmi t\zi>^j^^Lxi'^^nwm<r>m.m 
\zm^mmM.&Tc^imt^> 7.7-^^f^x\t. m 

EJ&lilRf©«l«fi«Tci SIDMiit LTflUE7,5^y y 8 
iaST c izimm^^^ \zi&-J< z.t\zft^. 

[0 0 2 9] Xy'y:/10X\t, ^-X-f <>5^19*iOFF 

Hafisc-ifcbTi^-5fe©tmuT, fmumm 
[0 0 3 0] *fc, ±?immmx\t, mm^^Tptm 

liT«^^)fc©T*-:5Tfc^Vi. 
[0 0 3 1] ;*:JCH5©7n-5'V-hfCti£tjT. 
I!|l^©tt«liaft«^«!ffil©m2^0!l$3i^-r^. 

X. miRmimmm^w:tm4(Dya-^^-h\ztib 

T, Xx>y7'25. 26. 27©gB^J-©**m/S:-5©-C. 
Xx<;;:/©a54i-S*tbTSiM-r5. f^S, *m2j|lS{aj 

l^mS«t^m |ilTf^ffliE¥g!;iUT©t!{IEtt, 0 5 

12«tV7 h'>x7«(C«^TVi.5, 
[0 0 3 2] 05©7D-9^v-hfC*t»T. «Hf?± 
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(5) 

7 

~K3&»S-rSt (XT-y:/21~Xxy7^24) , 

[0 0 3 3] Xx>y7'26Ttt, MBaMSATwlcS-:?li 

e^. 1.0 J:OfeJ:D/h*liflliLTK^Sn, Wk^ 

± * lc:te tt ?&ai*fiS T w 0 KTf^^t;*: ^ Vi t ^ H 

t\ tt«ia«Tc©ii$Tf^t);*c^vife©tbTis;£-r 

CO 0 3 4] Xxy :/27Ttt, (ifF8B«H<?Jl:itSa©tt« 

fiSTcs. «iE^SScKl~K3Rr;iSScKj3tcS^V» 
T, 5&»l^®»«fiflflt5£fitTci (ftt«fiflfii^{&|ffll® 

Tci=TcsX (Kj3XKlXK2XK3) 

m&t^fz.^\Z. !%^*SSTws. m.% 

[0 0 3 5] ±tam2Slffi«S|fC±5t, 8lll<?jtlI#'^tC 

l^»*S(t&?&ai*fiSTw©^M<?±if®^Tf^AT 
wfcS-:^«r»TttjiiaSTc©P*Tf^£«l«-r«©Tv J; 30 

rn-^M. 'm.Yiayoii.m.YiQ ffiiE^iS: 
K 1 ~ K 3 -p-en-enfcMiEKjfr t m 

lE^^SK 1 ~K 3 ©5-^©Vif 1 ■3Xf42':3©liE 
[0 0 3 6] 

[f6^©^«} »±8»llb^.}:^ic. il:^]ei©fem(: 



#re¥8-2 846 5 1 

8 

^©^WiaiitcmUTfiS©KTft*«^fli-r5 1)© 

»*«2©^?gt;:*i*»5rt«SffiH© 
tt«K££li;£illElcJ:S^, «IHf?ikiSt&©«lg9iift^ 

$«l£-rs©T. ^IS©8(Bi^±>t>©lgSie'ft:^«BB£ 
«-ef^S$«T. c:nicJt*&1-5t>©tbTtt!«SS© 

[0 0 3 7] ^im^<r>^mzm'^^}mmm<i>fmm. 

ftlft^^ltCiSi. «M<?±*^5PI*&»|*T©I^|1IIX 
[0S®ff6m;&i»^] 

[013 8ll*Jll©«WlcA>*^«.g|l®«2W»fi!5:/n«y 
[0 2] ai^JS 2 oflMir*»*^«i^s©«2M«fiE:/n y 
[03] ^0!Ifc*lt5>'XrA«^Sa^-r0. 

[0 5 ] m 2 ^JS«a|®tt!KmS«IS«ll»S^t-7 

[0 6] ttSEfis. ®M^affi®«Mate- 

1 l^«S«flg9 

10 H7C«!g 

12 3>hD-;Ua.-yh 

13 X77n->1-^' 

14 tf=yy^n^t.>^ 

15 *fl-fe>-9- 

18 

19 ^'-X'f 



11^ 








1 
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(6) 



8-2 846 5 1 



m2] 















mams 




mmm. 




0-I9 



im4] 



c 



START 



1.0 






Kl 
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Tcs " 





1.0 
KS 



1.0 

Ka 



5 



SI 



S3 



LO 
K2 






Z K 

Tis 



ill 



Tas 



S5 



Tcl= 

TcsxOCa KiaxK2xK3) 



riw^TcSTTsa 

1 



[Tcj-jD^^ffl_J-S 0 
I SIO 

' \ NO 



{ybs 



Tc. Tw, Ta 




Sll 



END 



[05] 



( start"^ 



S21 



1 S22 


1.0 




Kl 








Tcs 



S23 



1.0 
K2 






Tw 


1 S24 


LO 

Kd 






Tw 


1 


ATw=Twe-Tw 




LO 








ATw 



S27 



Tci = 

Tcsx(K/5 XK1XIC2XK3) 



I 



SWT c (ft* j-S29 

i 



|Tc^»i&yi^i~| ^8o 



1 S31 
y-T * NO 



|yes 



Tc, Tw. Ta 



SS2 
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